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m m m 

-7 =7 - \s >&m& 
*mm&, d n Avmmmti *m fli^rar, DNAi^it 

Ltti/j:77-uy (fu 1 1 e r ene) Mm ft KM t5t© 

•C fe t) , #J X. te\ IS gg n °n S £ tf5 # f? *T JB "C fe 5 „ 
10 ffgi 

ll-a f$l:io(t 5 D N AO (compa c t i on) [iifetl 

h^>^^^^^>3> (t rans fee t i on) Cil ttl 
15 Sfti9F353IJgT-$> 5 Yoshikawa, Y. et al, FEBS Letters, 

1996, vol. 396, 71-76; Behr, J-P, Acc. Chem. Res., 1993, vol. 
26, 274-278; m & # M ) „ 

* 58 91 , «f * D N A ®3HI o «> <Z> # ® ji ^ <t i" S t <z> 

20 

3S IE (D ffl Tjk 

$ft,«*<75-77 - $ Jfefc Friedman, 

25 S. H. et al, J. Am. Chem. Soc. , 1993, vol. 115, 6506-6509; Yamago, 
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S. et al, J. Am. Chem. Soc. , 1994, vol. 116, 1123; Taki, M. et 
al, J. Am. Chem. Soc, 1997, vol. 119, 926; An, Y. Z. et al, 
Tetrahedron, 1996, vol. 52, 5179-5189; Nakamura, E. et al, Bull. 
Chem. Soc. Jpn. , 1996, vol. 69, 2143-2151: Yamago, S. et al, 
5 Chemistry Letters, 1996, 395-396; Murata, Y. et al, The 2nd 
International Forum on Chemistry of Functional Organic 
Chemicals (IFOC-2) , 1997, P-31, Tokyo, Japan, 4? £• # M ) „ 

io mm&^M&bxmfttz d n Anmmmij ^tts - t^^ta^^m 
i. *mm<Dz? ? — u>mm&<om& 

15 fit, £r 81 ft 8j & h ^ic^^oj^iwi^f -5 0 

20 -tJx^tt^asif^ffl-f S i £ iZ X K> D N Am^^*S*r 19 ft^ £ <b 

25 DNA©»ffii^fi, 77-U>iifri:DNA ( 0IJ ^ fcf % 7° 77 ;* 
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5 kdna) (Du^m-m^m.m.^mx^, ^i$ti5DNA©i^t 
^ffeSTttt^yu^^gf^^p^ (0ij;tfi, hy^/u 

rf-affjsife^ -^u-fv^ig, 

UXD^7^^-f, SI Zfc 7 7 — U- > ( 01J * tf N C 7 0 ^ 7 — U 
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5 j # 3$ »f p> ft 5 „ 

(461) o^FISfalf Iff mug (0*J;tfcf, tfny/u, t'n y >f 

io * y y y yu , t»7 y y ^ , t° y /k t K n t° y v> ^ , t° y ^ v 5 

t° 7 i? - /i- , fc° y y v ! -yi' 1 F 1) 7 V* U yi' , rh7 y y A- , ^ 
) ; mmiW^ l L 4 ffl£-£tf ^£&?Q*?s^^ijf it£ (0ijx.fi, 
^K^K ^ ^ KU/K Ky-^-;K -< v X -f * ^ y y ^ , 

* y y % -f y^y y^K >r > y y y ^ , y h y 7 y y ^ N 7 

0 7 ^ S I? \z X 9 mm £ ft r ^ -c <£ ^ o 

20 2iu_b^ ^mmm*&mm] &frz>m&^te, & r 

25 Lv^twtt, ^itWi^l2 0i ( £ 0 0 £ L < 1 L 1 5 
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5 2 4^13 OiA»P>/ < f57->;H [i9»JL<li, [N- ( N , 
N - v= (<6&) 7/^;U7;/) ({£«)• T ^ =*r A- - N - (i&B) 
T /U ] T 5 y ( iS i® ) 7 ^yl-S, [ N — ( N — (fg^) 

T /U =*f T 5 y ) ( (6 ® ) T /U /U - N - ( <S jft ) 7;U^r^] T 5 
/ ( i£ & ) T # y £ > [N - tfn JJ ;b ( © & ) T A- /V - N 

io - (i&m.) T>v*j\,} r^y (i&m) T/u# y [n- (n, 

N - ^ ( (S » ) 7- /U * A T $ y ) ( ffi & ) T JV # A- - N - ( {& jfK ) 
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TA-^yU] T^y (j&m) T^jj/^svm, [N- (N- 
T/U^AT^y) ((gjjR) ryu^yu-N- (fgl) T/V^yP] T ^ 
7 ( i*5 & ) 7;^/^;H, [N-t°n y;u ( ffi JjR ) T/U^yU-N 

5 : 




. (5£*, R 1 , R 2 % R\ R<:fc J; U?R 5 «; N [W] - £ f c fit £ ft o tK 
* * (S «7^^;l/S, A fi T yU U > S % YliCHSfcfiN, 
:fc «fc n fi l ^V^L4©It^f 5lt5) T ?5* £ ft 5 ri* 3* b 

io ii5 0 ] , t-fti-i. 111^^ i /j:^Li o m^t (Dm&U^- HT 

STyi^yi^g [ £ 9 £ L < te N [ N — ( N , N - v= ({£«) T yw 
^ /V7 ^) TyW^yU-N- (<S<R) TyU=*yU] 7; / ( 

[N- ( N — ({£«*) T^^yUT^y) 
15 ) T yU =Jr yu - N - ((£&) T yU =*r yU ] 7;7 Tyl^ybg, 
[N-fnUyU- Tyl^yU-N- (<6#D T * )V\ 7 ; y 

Tyb^fyUg, C N — ( N , N - ^ T ;VT 5. ; 

) (E5*R) TyU^yU-N- TyU^f-yV] 7;/ T yU 

^y^S, [N- ( N — (<£«) TjV*)VT%J) (f£j») T yu ^ yu 
20 -N- Ty^df-yu] 7;7 7;^;H, [ N — t°n 

U ^ (Am) T;U*;U-N- ({£&) Tyb^yU] T^y (i§50) T 
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6 ^> ^ /K * v =f- jv , ^^<>/i/, >f y/s^-i/^, £ tf 5 
- i: ri* T' # 6 c 

# ll£ #C © k , #J X. tt\ if hy^^-i/^, 

* , r ffi B T A* * ;V £ j £ fi r Jtj & T /I- # ^ Sfp # j £ L T , 
^^J^f 7^PL2 Oi^f t51«tfc{i^^t«t)(D^Jt^, 
^T^K sf-^^/l^ 2 -i^/i^d^,^ y-yl-, f^^K 3, 

7 - v> p< ^ ^ ^ ;v , £ ^ ^ K -> ^ % h y =f > , T h 

Jfisfr^ -O^-rv^K 3 - ^f - l O-xf^ Kry^, -\ 

If •> /K ^y^y s ->^ s Or ? $ =f v- yu , y 7" ?v , -f = > ;V , 
«P 3r ^ if 5 r <b # -e # 5 0 
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5 <D — «: it ( I ) t^^ns tW^tlf ttL^, 




5, KII^S fcte^&i^tf), K*»24^L2 0i^?,457i/ 
^C, ^TO-^^ (II) : 
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[st*. r izmmm + * i ^^l i o m^fDn&m* t Lx^m-t 
z s m.mvt& tzteft&m#;<D^ ^$^2*^13 oid^^ar^ 

5 5 1 

10 ^*nfc2/iva3 0fi^f)/iS7^^STfc5-iKs: (i i) ofc 

15 ^«j«stlf ens. 
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m o # t& -t- § 0 

Sgi£& A l ;*:) 

?tt£« t -7 - U is t <DXm$%%i(DRfc (Zfcjftl. Tokuyama, H. ; 
Isobe, H. ; Nakamura, E. , Bull. Chem. Soc. Jpn. 1995, vol. 68, 
935-941) ^f,^f,il5|[i77-l/ V $ J 7 =7 ^ /n 

10 £-fi££ft5 0 ^ 77-i/>[Jt 1 '-;^;u^ygttl©^{J;f , 
zk £ £Q ;i 5 d irT-'T-^VT-fe^ — # fln z}c # fl? § ft , :7° n y ^ 
— ^ ^ tK / T" h 7 t Kn^^^/^ncr^V-lf^cfi^co^^^^ 
-eor-fe * — ;KE> flo * # # fc: «fc ^< y^f/U7;K = 

Kl:i5a5ci, ^ft-eftTKKSSrJf o tz 7 

15 -u>^tti$ii5 0 t# 6 ft 7k ift s *f Lj^rcD'i'tgs^m^ 

It o t %&}(D7 =7- I/ ^mmte&^-J&T* Z 3 0 

1 • &fc 1£ £n <D S J£ (XiSft 2 . Nakamura, E. ; Tokuyama, H. ; Yamago, 
S. ; 

Shiraki, T. ; Sugiura, Y. , Bull. Chem. Soc. Jpn. 1996, vol. 69, 

20 2143-2151) m tK ^ < m t tk m £ & # o 7 =7 - U > 

£&T5 ^ £ o r ^ v-fb^^toyj^^y >- ^ £ 9 

£ ^5 £■ f# 
25 5 o 
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A^s*j-iBi^>r^^ — * u — h^jfeter # v m\<^ Z> Z t 

2. a-/>n^/x^^ K £ 7 — U ^ b £ # y -f 

V 1/ 7 $ 3 . Boutorine, A. S. ; Tokuyama, H. ; Takasugi, M. ; 

Isobe, H. ; Nakamura, E. ; Helene, C. , Angew. Chem., Int. Ed. Engl., 
1994, vol.33, 2462-2465; Xffi 4 . An, Y. Z. ; Chen, C. H. B. ; 
10 Anderson, J. L. Sigraan; D. S. Foote, C. S. ; Rubin, Y. , Tetrahedron, 
1996, vol. 52, 5179-5189) „ a - ^ o t) # : zi )V it & %0 £ % 6 0 

15 5 0 

Jt4.;ti5. Tokuyama, H. ; Yamago, S. ; Nakamura, E. ; Shiraki, 
T. ; Sugiura, Y. , J. Am. Chem. Soc. , 1993, vol. 115, 7918-7919 

20 UiitfeB ( flOJ « 2 ) 

±i£oSgit7£AO^?£{c:flr-£, fcr^ n-^n-^y ^Ti? ^ — A- 
<b ~7 =7 - U ^ b (DjCWi&ftKDfcfc (:£i&6. Isobe, H. ; Tokuyama, 
H. ; Sawamura, M. ; Nakamura, E. , J. Org. Chem. , T997, vol. 62, 
5034-5041) ^b#5)il5lr»77-I/>' (f7yn/V 77-1/ 

25 >) O'i-flig^&lc J: (9 i^Tktt^ScD^A^fT 0 Z. b T% £P>fc3b 
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=fc 5 * , lt< V/f ;U7^^-^a^ K7^f K tw «t -5 if 7c 
l. *StK C ft < & £ 7k^g£rf3F03r«:7 ^ — u ^ t y y V > 

a*)5i/M±2a7 ^ ^^^or ^ ^fb^#j^r(D^ .7 7°y >- y & ?t 5 

20 (Xftk 7 . Isobe, H. ; Sawamura, M. ; Nakamura, E. , 13th Fullerene 
Symposium, 1997, 2-20, Nagano, Japan) , _h IE ifc 6 f d 12 ^fe £ Jl 

25 7fet|Wl^<Dl^fo?>V^tt27^TS:>'^j^oT5:>"fb'^^ 1 i:0^5/7 D 
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^) o 

3C£fc8. Taki, M. ; Sugita, S. ; Nakamura, Y. ; Kasashima, E. ; 
Yashima, E. ; Okamoto, Y. ; Nishimura, J., J. Am. Chem. Soc. , 1997, 
vol. 119, 926) Ko^T&ffiKJfcJBpTtg-efcSo 

N A \Z{tm £ ^5 £ . ^©DNA^Wg^l^CSot, D N Aii 
Z(DZ t te^ -7? 7s * Kp BR 3 2 2 CtLti*©ggtiE 

■S o 
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W.^. £k ftj , Short Protocols in Molecular Biology 3rd Ed. , 1992, 
Wiley, 2-13(C|2ife(D^-&(C^o „ 

^itV^/Vi Ltll, ^77U'pBR 3 2 2 (25^ g/m 
L) <t I" r- h 77;>f^ftj (Z)0ff i& 2 0%THF/HE P 
ES-MgSWSe ( 2 0 m D IZMffl Ltz. h (D & fflb^tio ~ CD 1h > 
/^$r2 5°Ct"5^r B H y^a-<- f Ltf , 0. 2 5% (w/v 
) 7x7 - 7' /l> — ;£ J; tF 5 0 % ( v / v ) tn-;> 

( 5 /z L) "C T # n - * ^ ± ^ Jg ffi L ti 0 S^£k 
Kj »i , <y J± :/ n * K (0. 5mg/mL) £■ ■£ tf 1 % ( w / 

v) 7^n-7^/KDTBElii^^S?:l^tfTofc 0 1£ ft 3§ 
ft^K <£> I O D (integrated optical den 
sity)te % NIH ^ — is zf n ^ 7 A v 1 . 6 0 C i 5 

IP *> , T # n — ^«^^cfjj{^«tt)Sclb$iXSDNAtt, DNA(D^< 
'> U , 1 / 2 . 6 T?^^ {d < ft o fc„ 

X't), ffils»OilgT?i<14 5AMF«iSIP,*lt, tHE^a&a* 
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^ # £ ft o T ^ 3 Z i # *g» & ft „ 

*7t, ffi^^ tfc D N Amm&iL ? y — ft US; fe 31 3£ 

p, , * n n */isj±%f<D.^mmi£x* -7 7 — u > m m-& & t& ta-t z> z t 

lift i£ <E> £ 5 K: , 7 7- uyi^frWDNAflii^tj:, D N A t 

nmftm 

K i: ^^^M-^^^IC J; 0 Wffi £ *L 0 n (D H®U <r> ft & fi % 

v/ + - • t7* • ^ f ^ ->t/U • ^ h U - , 2 It, 658 
20 - 6 6 8 1 ( 1 9 7 8^) t£ S5 fljfe £ ix t ffl I N <, 

r 7 L h775>"ffc'§'4fcj 111. 9 /iM(Di^Txf^!?A 7* n 
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fife S *l 7 7 — ^^m&fc<DDN A^<nm'&1fejl7!)>±.m(Dik&!%) t 

M i£ i£ 

cd ^ ^ h 

f? V v^J$ DNA (average MW = 8. 6 MDa, 13 kbp, 42% GC, highly 
polymerized, type 1, Sigma) fe ?> V^ii 7° 7 ^ ^ K pBR322 DNA (MW 
10 = 2.83 MDa, 4361 bp, New England Biolabs) (DM&tttikJg. 100 mM 
. CD HEPES-Mg mmmm 40 mM HEPES, 10 mM MgC12; pH = 7. 6) £ m 
SL, ^ 35 58^ 1r id A tl , 25°C };i:Jo JASCO J-720 * ^ h 

;u * - ? -lz £ <o CD h^£PJ5£ Lfc„ £ <b , ro^^fc: 

*f L, ttIitt7 7-W>^Ife?gg 10-200 mM £ # 5 «fc 5 K 
15 3JQ ;L , CO CD * ^< ^ h £• $J L /c 0 

DNA CO IBJMtC * 5 CD h JV\z. < ^-ffctt^B - b -f , DNA 

20 DNA #|£2S.£ (Tm) fflij j£ 

*>Jftia DNA (average MW = 8.6 MDa, 13 kbp, 42% GC, highly 
polymerized, type 1, Sigma) CO i£S M it ^ 100 mM CO HEPES-Mg j£ 
'ffimm 40 mM HEPES, 10 mM MgC12; pH = 7.6) £HgL, $E & $| 

m^L? =7 — is^&mmmm 10 mM t/isj; ? uian*.*:,, 

25 - <^ i& 2r ^ 3£ iTg ^- ir /Md A K , 60°C t> i °c /# co jg£ "C # jfi L , 
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^(Dffl JASCO J-720 h;M-^-}:J;^ DNA -figfcfc* 

t^fe^S^lbiXS 258 nm 111*5 1* £ ® 3tg £ £ «!J £ L 0 

-fi«o»«|fflS^^se?S«H47 7 - f ^ £ in *. v> » " 

5 (71.5 °C) fcjfc-< 2.7°C_h#L (74.2°CK H*tt*3gtdS £ jgfc 3 

# DNA©$i) <b , ^ mmm*vkmm&D n a© y ^ 

<r>*>x*t& < , $ e> ^ii^-e^^-^co d n a &mm £ -fr -5 f£ ^ £ W 't- 
is 5 <t (D^n^«^ < gf # ©t-fc 5 0 

fi£oT, * 38 Wtd *5 »* 5 rDN A^^g^r g ft £ LT ( t "t" S ) ft 

DNA ( £ *L (DTfimfc) ^T' = D N A ( £ f* ^ (£> if >g # ) 

^ CO D N A ( ;£ fcte^Ol?! Kff^(D^BJ!S^^(DagAO/cfe^ft 
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~ figt D N A — (D , fcL<tt, HiDNA^fi-IiDNA'MO 




l 

v^xy > 6 ( 130mg, 143 m mol) CO ^ n n > -t? > (130mL) 

y^y y^UT;u^-pi» A^K7>f K (in hexane) ( 
0.95M, 751 nh) ^rtfiCT^o < <9 ;t S 0 2B#^«^^, 3 0 
%#^y>)^y^^i,^-^ ^ _ h tK ^ ^ ^ in x. , f&&tfa%: l B# m 

( 1 30mg) 2M# 5 0 9l:Lt#bti5 C 2 2t 

I* '14 & b Xfilz. C 1 St ^ '14 ^ T ^ U 7f- -v — 60 m & m X h 5 (^7 

« ^ n s „ 

-J>isr — ;v 1 : 
R f =0. 15 (PhCl) 

IR (KBr) 3417, 2925, 1506, 798, 694 cm" 1 
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'H NMR (400 MHz, CDC1 3 /CS 2 1/1) 6 1.54-1.62 (br ra, 4H, 

(CH 2 ) 2 -(CH 2 ) 2 - (CH 2 ) 2 ), 1.76-1.88 (br ra, 2H, homoallylic 
methylene proton), 1.88-1.99 (br m, 2H, homoallylic 
methylene proton) , 2.28 (d, 2H, J=12. 0 Hz, OH), 2.65-2.80 
(m, 4H, allylic methylene proton), 6.22 (br s, 2H, vinyl 
proton), 6.34 (br d, 2H, J=12. 0 Hz, allylic methylene 
proton) 




i?3r — s\s7 (50mg, 54.7 fi mol) (D n n ^< > if > (50 mD^g? 
m\Zy"u^ErT ±3- >V ^n^K(23. 7 n L, 274 n mol ) t t° V i? 1/ 
(22.1//L, 21 4 » mol) % m x. 5„ Q^mmn^k, i%®t7km ~F h V V 

So f y # V >Vli =7 J*<? n -v ^77^(j/y* </yl-5 g, ^ n n 
-Oif >-ldT«ttJ)^r»S!l LT. i/7u* K8C31.6 
mg, 50 %, 2 steps) £• # 3 „ 
^ ^ n * K 8 : 
R f =0. 65 (PhCl) 

IR (KBr) 2925, 2854, 1733, 1261, 694 cm-' 

'H NMR (400 MHz, CDC1 3 ) 5 1.55-1.63 (br m, 4H, (CH 2 ) 2 - (CH 2 ) 2 - 
(CH 2 ) 2 ), 1.80-2.00 (br m, 4H, homoallylic methylene 
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proton), 2.70-2.84 (br m, 4H, allylic methylene proton), 
3.80 (d, 2H, J=12.0Hz, BrCH 2 C0) , 3.84 (d, 2H, J=12. 0 Hz, 
BrCH 2 C0), 6.16 (br s, 2H, vinyl proton), 7.33 (br s, 2H, 
allylic methylene proton) 
l3 C NMR (100 MHz, CDC1 3 ) 6 25. 66 (CH 2 ) , 27. 03 (CH 2 ) , 29. 33 (CH 2 ) , 
73.11 (sp\ C60), 74.1 1 (sp 3 , C60) , 88.04 (allylic CH), 
125.05 (vinyl CH), 127.24, 132.98, 136.38, 136.52, 138.30, 
139.56, 141.79, 141.93, 142.07, 142.1 1, 143.14, 144.74, 
144.76, 144.90, 145.32, 145.41, 145.62, 145.67, 146.01, 
146.05, 146.35, 147.36, 147.61, 147.83, 148.34, 148.74, 
148.98, 149.87, 152.51, 166.78 (C=0) 
HJ£0!l 1 




^ ~? o 5 K8 (23. 1 mg, 20. 0 u mol) <D 9 n n ^< ^ if ^ ( 10 mL) 
15 mm\^, N, N, N ' — 3 - -fti sfyVT % >(14. 7 

til, 100» mol) SrflD tl 5 0 1 B# RQ % W & . zk \Z «fc 5 #3 m & M i- <fc <9 
£r?#5 0 ? ^Sig ^ o — (JAIGEL-1H 20x600 mm 

and -2H 20x600 mm GPC columns, 0. 5 % h V xf-;U7 5 V / ^ n n 
tfwUA^£ 0^ffl)tC «t ^UMLtr h^T$ >- 1 (12.2 mg, 50 %) 
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£#5„ 

T b 7 T * > 1 : 

R f =0. 05 (CHCl 3 /MeOH/AcOH 85/10/5) 

l H NMR (400 MHz, CDC1 3 ) 6 1.40-1.54 (overlapped m, 8H, NCH 2 CH 2 
and (CH 2 ) 2 -(CH 2 ) 2 -(CH 2 ) 2 ) , 1.50-1.75 (br m, 2H, homoallylic 
methylene proton), 1.75-2.00 (br m, 2H, homoallylic 
methylene proton), 2.08 (overlapped s, 16H, N (CH 3 ) 2 and 
NCH 2 ), 2.20 (s, 6H, NCH 3 ) , 2.36 (t, 4H, J=7. 4 Hz, NCH 2 ) , 
2.60-2.74 (br m, 4H, al lyl i c met hy 1 ene proton) , 3.15 (d, 
2H, J=17.2 Hz, NCH 2 C0), 3.28 (d, 2H, J=17. 2 Hz, NCH 2 C0) , 
6.08 (br s, 2H, vinyl proton), 7.35 (br s, 2H, allylic 
methylene proton) 

,3 CNMR (100 MHz, CDC1 3 ) 6 25.53 (CH 2 ) , 25.96 (CH 2 ) , 26.91 (CH 2 ) , 
29.29 (CH 2 ), 42.09 (NCH 3 ) , 45.55 (N (CH 3 ) 2 ) , 54.63 (CH 2 ) , 
57.55 (CH 2 ), 58.30 (CH 2 ) , 73.28 (sp 3 , C60) , 74.08 (sp\ 
C60), 86.68 (allylic CH) , 125.86 (vinyl CH) , 127.24, 
132.76, 136,34, 136.40, 138.19, 139.49, 141.80, 141.83, 
141.86, 142.08, 143.17, 144.65, 144.73, 144.97, 145.20, 
145.44, 145.46, 145.65, 145.96, 145.99, 146.29, 147.52, 
147.82, 148.71, 148.91, 148.96, 150.23, 151.21, 155.30, 
170.68 (C=0) 
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W * © I 1 
l*»?j*5SSr 1 *fcte2<B-e<£>ttjfe#£ Ltf l« 7 7 — u>± 

f -^St5 2&l^L8flIO|*|CQl £ ii 2 fll <D s p 3 ^^i^^tC^ 

•^-r s «it*^ri- 5 #$fc7k**j (fat, 2 w ±<D<£&£m7k& 
-cfcsit*(D$5ia^i3i(ciE«c(DD n Amm* b&j t i^x&m tsti 

3. ^£*§£zkte{&J«l&, 1 ■£ fete 2 *^T-t" 5 % If ^cD^ISm 2 35 

15 fi^(D^^ 0 

4. ^MiSfglTklMiJgUS , §1 ^ J!^ 2 & L 8^@-?r(Dft^J!^^- 

nisi 3 mizmm<Dn n A&at & iftt LT^ffl$tL-5-7^ - u^m 

25 l£tzte^<Di&m<D, DNAli^g&f)i;t^l o 
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§1 #c <o , Kiit2/j;ia3 0 ® ri> & 5 S & l * rt: li 2 IB <z> filfc 

tot Lt|-L v 7 ^ — \s *-/±lZ&&-r Z> 2&^L8fHtf>|*|<Dl Sit 

5 fi 2 s p 3 m.mm^-^u^-r zmmz^-t ^tk^sj as. 

10 ^ftS, 7 ^ _ u £ 7t ti^(D^^(D N DNA*giff£B#j 

8. it*w^ii7ii(cjo^r, wan a* , r^^j^^ 

^©R^t2^^L2 Oi^f)45SS: 1 * lute 2 B ^ <D W&to t 
15 UtL, 7 7-l/y±C#itt5 2^V^L8i©rtW2i© s p 

20 9. l fti^ u 4 3|co, ^S^M7kttiIiJ0^^T-r a 7 7 - u^f&^fl: 
S W: •=£ tf> J£ Id «k 19 ^jS^itS DNAllft, 

1 0. D N AO-<-*^Ti& <t -7 7- U ^3§i*ft:* fc f 2 ^ W i£ <7) 
# ^ » <£> It # N 4 : 1 : 2"e*>5SitJft0>|&6|ff|9 « i31 ffi « <Z> 

D N A?Hfgft: o 
25 11. JL^TO-J&St : 
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